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tmm Ml® teiN  ^m^k «c«ia%i mtil it » lmg»w pjsaitel# t© iigttsp^ l^  
ftiii tipm iiMk lyi^ i .i^ p(^ es,« 
Tksf miMMg ms found t© fe# mlmWm tm tettaeiiat# 
fiA Ci*0 to $m& Sm^w l«aglfe)» Tb!& l«f«r fl«li mm act 
iiji «^ toly  ^  ^ i^gffst-biwly iwiia®  ^ %im «»i« that %Tm 
@J«%» :«isi Pitow mm m&k »«ii3y taplwii 
•tilMaig inrtaf %!»'  ^ »» .ipratatet 
i&m i» mmsm i»i®'ssi miimseily %hef *® 4^ not t» feiaii# ili% 
'Iwg# teflL3&»aist gi®&e«t% fifeea teluefSIl® mS. 
-iwafish *«» i»t '©asaly »S2»4» 
%@©lieB% ttf t© fi+O ia^ »%  ^tl®- apeeist wmm 
tisteB .is i»ja® iteaii «)i tte ©f •fcte» iBsfl.1 fiA mm vmd to 
tifeisot© •fei»ir SPtMiif# ftaBateieis la "fes M easoet h® 
mmm&.f hmmmef tiat tlw f^ s^ tiewa «f 3.afi« and «all ,flsti of a 
^@4«» irt.Il flwetiat® ia %!©• •««« prapmMmm* 
AH, tbi tis f©« a 
p^ iia «f th©'- f4rti' %o tl® teti^  laistiii tislstii 
4m *l3M haxjls, fl«#» »» m » teffeai 3^,326 OA 
in 8|0 8©43» 
M to etafia Wm tiat 'tti© «befe-»iiifeiai#d sp®-ei©® mm 
pf«'i*at to tto &m  ^ia ibi^ m, m ®!i®^ r wm umi,. t© 
e©l.l»et ft^  fwm -smm ooali.aot bt twily wtesi* fbmei if©lat®i 
pf®li -mm mA tM i%A wteovered a4 eea® *^ 'this 
aeiBioct fetai®4 1» that ^  Imgrn fJysb mm mm ©asilj stusMd 
%hm mm fi#h C^ lwte,' WlS$ 3^ i©| »d Omit IfSO). 
Tl» 0# shmMm iiMiiiated %M%. pdllfcTOk, Qvm^s^-^4, mm* 
i^iii 1^ ••——-'*• — -••-'^ •'t II m •tf»Miii>ii Ml 11' Mk ••ii'in —111 •-! ai •' i A <S-**w ---- •—^ ^ am ^ ^ ifcri «tib hK lagli wtei^l'lMTinrt^ni ll^ tfirtti ^ ZmWa lB« fXlieia 'SllltfiSB Wmtm ^rn'mmm 3Jl *1® pmtsM Uft AmT$wiP JSmmmTw vmmO. 
•a^ piet«€» Wm s^rmm A©^ «t -mm of Mattat tjf#' D»ii3y 
%• tl»e#i iewmt ©»i^ . WOMiaSSii »te3ai«eatS|, 
1^ II,III ^.-'"t—•'• -- iim ^ i^k: iitiiTntJti -—"— --— i ifc.. ^ .JW .M>a .. •> * • di' iwtiitww ib iMii' ffi^ ii. a in •—mni Mn M itf ^ ^ sua IB iJ^ '^ fTO ^@03*0 0f. OltHIMiX 
€iti'bftA swi teas®!,. prffifloasly W  ^a»iiAii« »#i«4 
*®» eeHtetei Isf «l#etriis teat thsfw^  to 'tmh .«wai 
aBii^ » m t© ®«i3ly ai##®i aid froMblj ©f a© «ecfcl(^ ©«3. ilgBiflesaaeis. 
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•fflsirt m tnfl«®os m 8%mm 1so4tcffl iifgiag &t liotMags If flUi* 
i» ditp «.»«s m<&  ^ 4^»ii»g. .taa e©f®tlsg «aria»ii®t p?es®rti- m ti» 
liapiag p©.iloii^  M#i m.mr «» iig#s« dt m-ter has 
e«Msi waif elmiige* to  ^ fitii .Stati« 
S*- lo ths fall e£ 1953 tli® iiareio flowed alei^  tli® samHi bio^  of il» 
'Imi# A laa'ge piKiij, It 1®» toA.aaJto-laiwd 
s p^ palstiea of l«lU»aiif «ii -aip^ lc tlie pei^ 'Ol.# A 
larp t^ «®4 «it»i l»«r w® lotsfeii tl» aestti lsi^ » After tl» M# 
«tti" •mwiM ©f Apfii lij, 19% tto itfiiig tilt ia«rtsh Isaafe 
ulitf® tl» &8ia Ite® fo©l io©i^ i tie .®««i hm  ^
.fllleS in i8ii4 «ii *i •»»*' i. titaai ia 
1% 22J Lf^  aM^^ si' pert-sd S1ISKB #^4 %1I® ciMttis®! fei^ k %© %lW' 
s<»  ^ 9i tfe# 'S^PM®*. Ite 3vm 10t if A « tM*i Mgh wrtrtr 3p«fi€  ^
tfiia ©liSBgei ths' ^mm Hm bs§te hmk &f tto# et»«, 
%lni«^ at mib«r p»i4®i» tei» -sot tie «^i»l mt tM®. 
statiea « aiir pmt fc*» sot l®«ii immd Mm* 
At m^r ©ai ^  Statim 8 a Jiffi© mm 0 tm% 3» 'Iraagth wm 
ia tit #p4»g of 19$k^  fMs xlfflt •»©» 'ms 'eiMiW'irt'rf l«rp 
»»k» Ml fitobl,#* fh» 'hi^ li of 1^ 42. aM f«0WKa 
 ^ f»« tliii «»» 'bwted aa^  th® liEris.r f<sefc®« %l© 
'tc^  ^ csf His Jfiw BWdalsg fteks iBPi iifflf fisil»3l« tfct sa»i#' 
•fh® iMsfctaa Iff® at Statlim M ia tl» frf lf53 «!»• e'e^ esed wAiily 
.slit# th« p®i4«i la A^A, «0W®i «» pi»io©tS"W» 
bettcto tfit Ittsfiai: it feotfciM# 
m 
Bmi:m wiwft mt«f l#w3.s sa^  trsispjried ly tlii enwenfe rtsolia 
iM tlie filling ®f pools tti Is Ite ootwiag rf areas* 
of areiigM large st»w 9m ©icpotei lasd 
SO' tlai tl» prMmMw Mmm ef th« st»w Is »sirf.crfc»d» 
S'feSSSB B0'b%C® y®MOS 
f < 0 f  •«*© "iottiM •pqpuMUm im Sqaw i# mtf 
prmmeimo Ais t© tlto iB#babilt%' af tta it»« feottse aad •«» tostaMMtj 
«fr mt#r lewlt-# fanmt Isctwi'wj?! im fairly A-woteiA in t&t 
©arly fh&pii cif tlAf 
•ti» f««a jM^tt3MU,m is, tli® iSlty -aww- i."! Statioa I tn 
3,,lli md 2*li ee* ia %» ^ww l^es 
(©»-f0«nii liptoswf l»«®t aos% of «»i» 
s*ipl«,s a®!i $$:C&2 ptr f<pa» fo0%# 'Asek® im %1» rtffl# 
ii itati«a 8 0«Et«i»i maw 9t&mi%w C^ SSESB aofcilia) 
tl» ii«p 'hoi® loc»t€!(d at StaMeo 8 ee©taii»i 'w f^ley mym0a. (iffiSSE 
iiaistii) «aii #«;iasfly nfupl® Mbtllmltiiw ioi jl®s©'tel4i») 1» 
Fetejma^ i IfSI* &Wft •ooll«eti4 frm Stati«i X6 to 
ItblPttwy, iHiJ-feeww larta® CF«i3y fgaatpeiidto®) wi 
»pipi» mm)* 
Bottsi imm& iSB l^es mm mpds eellselei ^ iwm a^tiwi# 8 «i»t 
Id oa M&j If,, iflli followt^  tl» £ifs% Mfli • p®ri«tj <« laj 28# 
IfSit f%li6® lieeaS M#i ml?#r perioit « 25» l?5lt f 
•fehi imM k^ Mgli msi oa li^ st 1% follort^  Mtm flflfe 
Ti4gi^  iRjttelp |sesi#ii( W& M®T0®e@fS.s ©fgawl®®# i»3Di pf#®@afe tm 
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fA3.® $*• liatoir  ^foltSB© of bot%£» tmm orgaiA» pmt »5BMi 
s«^ le (oR®-fotirfeJi .sqaiw foot) S» poai •§ 
Dai^  mxi 
Mstofy 
©f 
Hus&bor 
Yoltiia© of 
orgaaiSM 3ja 
feir, f, 19^  m 
iotenone 
fcv. 27, 19$k 19 
3vm 3# B55 10, 
Blooded 'Sfewitt 
July 18, 10 
Eoffcenon# treateeat 
3vlj 21, 1955 m 
ime. of pond reducei 
13, 1955 ? 
CeBflttely 'lisife' t«i 
T«l«i» spda is fetei«r|' 
JfeMto I, 1956 
88.5 IMA 0*^ 1 QM^*m 
, Hi*© fS-llfc 0«3f §.0t-0,85 
i§.S 54it 0.<^  0.Gl-0»30 
17*7 0.01-0.0? 
tra 6  ^ ti'A O*01-4>,O? 
tos^ l^ lli-3^  Q*m 0,26-2.11 
ffligoetowtss e<^ ap4«#i A*ll |»^  cent #f tl» 'iinijl©®  ^wrtitr »a 
. 11»S& •p#*' e«l.' fcT iret»» et •dM r^ntrn'mw i^a-tog tl» 
*a§ B©b As®-iwd,« Ste 'ifwyag® psi* feoffee® ma Aomt ite sne 
bi€'©r® aai tfe# 
S«*«l dli» faeier C«eii©»%»Mi) iise» e®ll«®t«i ia |»«sBi e 
dopiag mmM ^pM.m%i.m »"t««ai# m fcy 3^55« €iilj « 
wa# ia the rmMm botti*. siwylS  ^ (^ tot % 1955)# 
tm ^ apmiMs of a l^mt BmmmiM. IjWb^fca leti laepbopMtebia 
»» .eolL8#t«il f«« |3©®i 8 ini^  i<irr«^ 3r, 1^ 1* A 1m  ^m»m^^  
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fi, mm Q» fffi fiSM OF SQmw A® fmm mmms 
M tiE© ilmi, «ii ©©i^ tJlao# «« tl» fiito' 
laiiasift«ig# rf tie Jlf# WLelto^  of ttos iwi®mi ip®ct«s ef fJjto. 
Is It 4i mm»mxf %& h&m trfesaatida 
mfemiiiitt ©f' ti® fiilt m& -ttet. ^ ita% pm£%mmm si 
flit w^sftiac^  •^ . ^ l«ts41»ti©a of %im 
fiitoi* af Si|ai»- Sw»k i# Isf tl® oe€!W»B« ia'ttoi 
s€liii C 4^g:» •?)* 
1« « Carpio<^ 8 tagj^ alsus (laiiaiBi.i*| 
Ik S a^w Qwmk flit pailteefc -toteMt® tts® lte«p»r p«©lt with ^cbt 
^&4» 'WS' colldfitsd- in mtm- imSs a.'fc itatiaft 
1 Mmit} ia fmU. «f 19^ 3 ss^  early sprtag -aC Sltt^ lll1i«k 
were a@t ia 'siiis© feawls m is tmps to -Sopar Si»®& 
af%®r tfei momA mMw peiA  ^ia th® t^teg  ^ 'Clay t2-^ » 
mm fixw% to. Sti«» Oi««k 
m 3wm It WB$$ ^  nfeiA liyBt th«f »s««f®d l,»^  inel»s l»tA 
ljMlmtS.oo «€ iigestii® 
twtts®, o«t w&m tie irtHi 5^» ®iis 
h&%%m mm is «a^ i«i -i^ laly &i MM^mg 1^ 2) tui 
ITOteaisly m m Sap»tiiit f©oi 4i«i M %M i^ e^km hafcit® ti» 
fttllifeTOk* the mlmA mtttr .fosaA -Jja t3sfi ijit«stisa3. eoa'tets m® 
tfi|i»itjias l«r» %0tt«fiNelal isieietf • 
t* • t»^ €i4ii g^ig..iJieg 
Itejyc® Ida mmm of tMs tlwi M^ ifis »©t;«r wa n©t edll®e"i®4 
36 
BIGMOUTH SHINER 
RED SHINER W///////////////////A 
BLUNTNOSE MINNOW V////////////////A 
FATHEAD MINNOW y//////////A 
CREEK CHUB V//////. 
COMMON SHINER \///////y 
BRASSY MINNOW y/////A 
STONEROLLER v//^  
EMERALD SHINER 
JOHNNY DARTER 
QUILLBACK CARPSUCKER 
WHITE SUCKER 
HORNYHEAD CHUB • 
GREEN SUNFISH 0 
ORANGESPOTTED SUNFISH 0 
SUCKERMOUTH MINNOW 0 
BULLHEAD 0 
0 I I I I 1 I I I I I 
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FIG. 7 PERCENTAGE OF SEINE HAULS IN WHICH EACH SPECIES OF 
FISH WAS TAKEN IN SQUAW CREEK, IOWA, 1955. 
17 
fabl# 6  ^ ©f stor»elw eoiitaiMsg fo«sd lt«s aiii p®»«!itftge 
of %0%ga. voliw «f fsioa itiwi la tilt Sf^ar 
§mAt Ssptsrib®? $»l6, 
'fc% fish. •» f$ 
io« fifli <«p%- - k9 
tebfir of stcssj««^  PenmMMm s€ 
total 'f^wm 
aat#fii4 II fmm 
Aquatic «i l«pr«® 
f^flwoas iMwrnml 
1 
CD 
T»# 
Mult t&te&3triM% 
©eleoptera 
laidenbifiei i 
11 
f«e« 
<11) 
Bolie» mm m 8S 
frm SfBaw- m %a®fe »±ir«r# s|its4B»a% lstowi"fi«p» mm ©eaieel^d 
f»i pmi A m April 1956. 
|» Is!rth@a l»f #wj&»r *- ifg@nfee|^ i« algriea» (IsSmm) 
im In* wAew mm is S p^w Swtk <iairJj^ , #* «Hir» 
«if ttiis 
ij,« iMt®' »ei£®f 
fl» TiM.'feB iato-f wm »efe mam» M $^am fewl mt ewwa ta tM 
lifer mni in  ^f«i# fewteiliig B^sm mi Itete&m 
Cl9tO) ia nilaots f«md tlA« abmteb Ijb tfe® aaoHtr Ttmm rniA 
Imtmr •«% mmM.mm$3y ia l&ta# It wm •mxmm -i® 
t& B^m §»«& tiie Aite mi eol.,3je«t.«i frm mmm 
with oli9» -TOtir aurai gwwei betti* mme rnrnrnm 
,|S 
f©©d 3®4leatiii this t|»ciei fed Iwgs'ly ©a dtpt®s?ow 
tMrmm, stm^w myt  ^ mi. «a:^ 4gfci (fabl© f). fh® dl.«l 
of 'fimsBg -mA^m taisiiti .larpsl^  oi mAl -luftitts (Cwrasfoirt, 1923)» IhJ^  
spiei## it sOl.i© knoTO t« fted mpoa fee of ©tter sp®«te# &i fish 
Cllli® mA 1917 i l«wif »i lite, 19^3)# Mt tli® steoaeb® of th® 
whtt® »#©» 'lowtogi "w»2« e®ai®0  ^ ia B&p%mhmt- and Beeper# 
19Sht befea?# «ai ifte ^  other fiA ']« 
»i%«r C2.?i*2| »p©i?l®i that lAii# piesksir i^ «is 
tii» ai#33ys ®e Ajail follj^ rtog m i^ ^mm alfimtiea, Hiat appeawl to b® 
spwnJ^ ; iKitlirl^ y ma. ^mrmA ia. S^ aw at m 18, 19$S 
i» %Mi Aillii* wit« &mr ffmml h&t%m* f«ml% weiEtra »i wiO-l a« 8.3 
i»toe» %m^h -mm wi"Qi istll &f8l<^ 4 ©ggisi m JfefiBb®? tO, IfSIt, 
f, Banber of stoBsachs contalati^  f«©i lt«# aai piTOtnta^  
Off total "ffolTiEffi of food itaass la th@ white sticks®!', 
Creek, February, Septetijer aai l^ A. 
S©« ftrti «»stwi « kl 
So, fiiii «pty • 23. 
llumber of stc®sadis 
coatalsJag Itaa 
f&mmOamm af 
totil Toltami 
•fa&Bt Bitte.ilia. 1 
.^ atic i^ phs and laoisw 
(Dipt0K)Tis larvae) 
Tendipedlda® 
(Eph®Bj0roptera 
Ephsfflerid^  
(Hecoptera n:piiphs) 
f^ ronarcida® 
20 
(lit) 
(k) 
' m 
(m 
m) 
(13) 
% 
Oid^ ntifisMl iiatari-iils m Ik 
If 
fl» greplli l.l» itAlM i) iM %»k livei?' aasi B^mm e»»M 
ii5l3«ii» %9 lem iSttAf faf4i *1* t« pAli&®A o» 
mt«M iQm%mSem,f 19^ 3). 
»!©• §• A00 deteiBiiimtiott of scales itette eoUtel^ il 
from Sqam Cr©®kjj 195U-195$ 
.Mm @iMt 
Totel ls« 
mm 
l#i. to iii@!»s 
'iay^  
0 m hS 
1 April s 3.5 3.1^ .1 
JVXIB 1 k*7 •wmiwi* 
July 1 9*1 8 •'§«•#-#3 
August 3 8.0 7.2-S»T 
Kovembejp 1 f»0 ««. 
11 It ?*t 8..3-1C3..5 
Iff 18 »•© 
If 12.5 11^ 7*13.S 
f - Cfpytog eagpie lla^s 
©«ip mm a0a?» tm took Uimr 1»©i^ l«g ports ttei 
la Sipw e»#E» l^ y we» eoHeetei#- 'immmWf. tvm i»ep with 
ao4 4is Sfia0r'Q»ife:». fei col"'@0li«BS tmm 8w®k o«« 
after tl» 8»e©ad liigk peiAoi in 'Wi® dt IfS^* X«Rinf-osf-th«-.' 
fmmt ©«Ef^  Cl»0 i»l»« total l«a^ li) mm- fsw tl» Maier 9%mmB 
tjrlA»«fciay to Si|pw Ctt!^  ©m lia® H top( aft«p the ««t dt Um 
m&m& M.^  water i«Ss#'li*ttls a®i twp M i<paaff eip®ek 
tilt Mgfe m'toif toai »0@ifed also TOntaiawci larg® mmkmm of mrp« 
m 
fim e«rp iam spwati is th® ptmAs 6ree& pilor to %!»• 
c®8«t «f t!i« M.# mter peilM aM ®4i|»tei into Ai® tte pwii 
oii eawek mm #©siiee-lei Iff' the ••&md:lm  ^
food df @80^  KM) 'sepess'd aa't.«l.y plant Miterffll 
tiilAiBEfeifSM)!® erfwii# md laefinsie (frnhM f)«. 
f i&jy®' % of a^mmM ©«t«la4»g imA itetas' aafl' 
@i fioiM® €C in mm (U.9-6,8 
Img&h ifw* &mek.g  ^ , I9^h 
tiah (miliasi. - 38 
ia.#. «.ih fffiply ' - 12 
eoafeidial.ag. il* 
Bireeatag®. ef' 
t©t®3l veliaiMi 
Mm% m^^riMt f 63 
jfcitilt terrestriisl 
Coleopffeej^  
Ifeidentified 
« 
im 
. <S| B i  
ti m 
Selsl» #«is3^ « im 'ftpi mm %Am& trm ©©llectei ia 
ps«i © m ^ ivmhwT 20, «ai frctt'S(fjiw ei»ek e©ll«et©i in 
S®p%iA#p ^  ©etdb«jf| (fii3-3# W)» Se»l#» wme» tatea fare® tjl •easfp 
©i»2I®«t®i f re» f €»d 6 tmi. If 3 &i' ^  @mp m^m mmskmA «aMMt®a a hmd 
•CKf slew g!pmth. at ih® »%8 ef th®. #o«4«», %!,» mlaw prcwtli my haw b®®ii 
©i*«RliBg m tlw paaa-'SiwRPtaiti i» ifit® the fa^ l 
aoallia «ii as •bfee tish M /^pmrnmimi tfeft e^aw^ lfflg -e^ petty g£ %hB pm&v 
$m3M fiwa.^  liS mrp- trm S^ w 0»®]te ia S«fbaBl»r Mii 
to 
W* i®it©«ilaatic3n0 ®r scale sample# carp collectti 
trm fmA 6 on Mo-w r^ 20, 19?l4' asi ftm Squaw Qv&e^  
im AHgttst, Septeab#*' and October^  Ifflj 
Pond C 
f « f  f l a i l  t o  ^ 9%mw ftmk in mm 
iM imimm -y ' -r:. , ••• I n ,. • . r  ^ • -: ^ 
2.0-2.9 % 
.0-3.9 i I I .Q4t,9 
5.0-5.9 m s 
6.0^ .9 If tt It 
7.0-7.9 I# » 
8.0-8.9 ^ % 
9.0-9.9 It $ 
10.0-10.9 I s i 
11.0-11.9 1 
12.0-12.9 1 
I95I1 «»ia®d a .ilnllftr teai «f sl^ - gxwtli wm 
0  ^ Xw -©dT wll0 
fimm feaaais ef wlm ^m%h mm «fi4 »irtflet»i t© tii# eai^  ir«&l®® frco 
poai, 0, "btt% WW also t»s#8%. ©a softie# f«®. %fe» .itrsM fish. Mwrs# 
emtitioBi asffigo'tei a gi^ fcter psyeiaitap!^  fl» fisli in tli« pmi -ttiiBi ia 
tti«, mmmk*  ^|«3|»laM« wttMa tfc® p«^  m® f la»d id^ r th® mmk mi 
pas^  mm m l«g«r eo««cit#i -If mMm iwm iii® lJi#i mtsr 
pefioi lf5lf» Sl» ijoald id^ tefc *b8 pepilatlai 
»©«ai l» or pwKiftM«* M ^  ®»ik. tli« •pqpia-
lati« m# a0fc as #»llKit«ly f Jjaid as. ia ti» -paid »lae« tfe» flsb w abl# 
t© »©•»• to and -omt ®f wp«m » lh®%te 03? aei tie® -mm 4a thi wswd 
irm mm tostoBiag msmi-Wlil# oiim»t ppo«id, bat it mm 
poi«ito2« thes" #.#• 
4* folilfa AiMi* • ^amelmme garatas (lafinis^ ) 
•tei geldsft s&tMi* mm mllveimA dirtof ^  emts® of ^ Is slai^ , 
lK>'llt fern i»o»a 1 m §6 ina tf. If 5^ # 
7. ©3W* #®l5- * Sgaetil'OjB atrciaaetilattt® mte<»eaiattta 
§»#!: ©laajs 1,0' iJS^ ® m& l«»s mi* colleot«i fw® Tariftd liaMta^ ' 
Ijtt OwA «od MnOl wtmms dwdyMt % Sfiw bmt tHe inT'ger 
e»®k elisis# tlie mt#w» fl» pmim» mXLw 
c»«lai t© Msgtr efwlca wd i^ "»irs 'iBid is -siliiett immA M l®k«f {isteikSiiswi# 
%»ga«y0 lt|0| wM ltdges SBi Sdl, mm a3.«o 
©ol2#et®i tiem p«^  S ©msrtiitat«t ImB tbaa 2. f«r ©«Bfe 
totA fish p©fttlati6a of tl*fe 
a Sfwat 4m«k %lm e»«k elmb- imS9 mpom aaiw^  
li)» Follcn^ g peflcxl® ©f ml»r tl® awtofiw' of 
t««witsla3. mA aialt^  tefrsstrUi iBPset® emiaiMi la tl» 
steM l^ii of mmk @teib# tae»&Md« 
fb» e»«k' .«tt mp@imm l»#iiaf 'migmtim M tfa# spiliig -of 
th® ipi%»ia slgrAiioii ia a»3 W$0 h^ m telag t&e la»fe 
e^#k 411 ei^ tk el«fes e©lleet®i im ill® ti^ pf at the staat ef «i« 
'ndprntiw mm m^s to tl» of April •&© ©»«k ehafes 
ia tbe twip® mm pm4md.wmtly S^at immlm. ©»  ^ citti>s 
mm »3l««t®€ im %mp» iM tb® wek of Apfil ^wiiieii ti» %h» 
mt»r s«i®d f*wi fS to f, 
A total «af 16? taigg  ^ ia ia 
»i. I9^$w fUje^m- 9hmhe mm mm^rn ,^ Mlmrnn ef the» 
mm ia -mm  ^ &m& oat to %» after t-li^  ls««ii 
fstole 11»  ^ smtaimSMg &M p^ rcmit^ m of tefcal voltis® •<# feed 
%%ms M the- mmk clw&, S «^w Gf^ k, Jid^  aiad Sept^ w, 1951 
Wsm fi-ih - M 
fe»- ftA • ~ 21 
12S 
1 
tetil TOl«t !• n ill illil fciatf, liy Mk #«%a4iBiag xw® 
Aquatic n5SB>hs and larwM 
(Dipterous larirae) 
Tendipedidae 
Geratopogoiiid» 
(Epheiaeropte^ a 
Ijteffleridae 
(Pleeoptera sgs^ is) 
Pteroimxni^ i 
18 
(35) 
m 
CD 
m 
cm 
c# 
CI) 
8 
(?) 
CI) 
12 
(8) 
mm 
m 
Afiult terrealiEl^  
Coleoptera 
Unidentified 
t 
(1) 
(6) 
m 
ol) m m C3t) . hB (22) (26) 
aigoehaetes 
Aqaatic 
iteiHmarfcjrija. 
3 
(2) 
(1) 
fr^  It 
ft) 
(0) 
% 
8!. 
1 $ 1 '^ mm 
Ft«li 2 1 IS 
tl 15 St 18 
ilii 
0»® ©»«k cimb %agp-i m Mlj at Stati.oii 8 wm 
©n. Apiiil % Iflf ^  S» 0»^  tsgfti m i^ rU. iOt 
1$$$ at S«im 1 TIW- es^ Wi W  ^'h©'^  s»<5 liwt fish«ai«a ©n 1, %S$$ 
imr ®il#» Ststi®a 1 m tlm I$w,- a MMmm ct ftRtfmi-
& 1S5I «. fl'0©t oe^ sww  ^« 30 %©  ^Iff ®l»stl7 aft#? %M e»@i£ 
etatei- ipBWi# ts ^ mr m ^  It mim hmlM naeto' in tJ» imiav 
«%»»»- tat# Sta«r Cps^ ' eoBtaiissi. m&f fm&w*oi*'t^ ymr &mA 
dWbt tMt tb« ©teste ©Iwtof l«i sasetisfullf ia tl» 
«8ltlQ.l<li» -Sfel*®®®#-
Iftw ao«t mwM »t# pfw^  ©f e»®fc eWbs oe^ mxm ia il» fiat ymf 
«ii the- i*t® 1901m 
fbB em^  eti«te e®lLlt»t«i % iet^ ty Clf3t| 4m QU.& m® ®®wa fwawi 
©M aai S»S la©tott leagii* 
0« iiliwi* efcrti -
fl» siMmr i«i sol eo31®#lei M ®«il» feiaii a»to im 3cp«r Qmaik 
lasMl «#t«r thi kt# miter .t» %hm splftg ^  IfSt# It mm 
•^ ioU®el#d ©tfly im ef®.#k IhiI «ms »» «te^ tefe im tlii 
®ett^  iiifir, 'fhi It mrnUi:^  foaai 4a %mm$ mMf 
(Mm m& l«p, '  ISif t )*  
fit •f®©4 e««a®d hj il»' atl-wi* i&m% t^Mrnlj of «^ .t 
tofw^ sffcg •»! fiA It), 
f • «iK3il y»»ii9 bimttata 
fb® Iw^ liiad tfeiis i»« not etymon ia ifttssr Qrmk mA <®lr 
o«©«^ «saa^ r to iitoe 
m 
faM# lt»' dt- Bbmrnks ismta$MWLg i9<cA itewi md 
®f "folM® •«€ i-loit «5f tte® elBJfe, Stpwr 
Jlo» fish ^ 
No. fish - A 
Itober of «%ew,<^  
ccmtaiRiag iifeie te^ iCl. folwi 
3f 
k 3^  
Id. HMas sAawsr -• i^ 3iiM3Ag (^ fsaed) 
•fl»- plMim s«sfeia«itii wm  ^ ©©l.l«efe@4 <miy irm mmm tsi mdffk 
eiaramt# Hiis epteits ms »t eoI1«©t«i ipm mf «f tl» 
®qa« fit# w^mmh SfflBfeeatf of il fl«Js« ia t^mea-at mimmm 
ia Stpi^ ^rp 19  ^twm iqpiw 'Qm^k m«m <SQi|^ oMwd of 
31* Swrfit igWj»ir •• jglgiBaig sfelNa^ jJieli^ s a.tti^ B«s4<|g« Mis£ims  ^
It mw p»i%ioa ct tiai ifaw 8f»«k 
HA It mm ©eflHitisd iwm ilffit mmm id-tlt ea.#ir 
igf«04t» mamt&y ialiidbit® l»g®r ii«» mi Cf 
1920). It mm  ^ mo% @e3Lltet@i imm 'i^ aw Smmk wMl A s^t 6, 
!Qi® atmmh ®«l«Kfc» of «4i^  mmmM MMmim mIXme%@d ia Stpaar awek 
in .S®pfertb#y# 19  ^mm- ®f iifteons Mimm, lwe» (2^ 33) 
i«fwrl«i tlaefc I«fe4t«- cf ^@i#s emsiiltd dt tsstst 
Itei. 6TOlftWWS®8# 
m 
12* llsjffchtm 
a tM iK>rfcli®m ©«« i^disor liAaMt«4 el®«r -irattr mmm 
mSM. m&MM tm mt%hmm #«aada iMmr w® aor® iteaaaaet la ib# 
IfeiA ii*ir iihm M B^ am asiws ©021#et«<a in tito SMlitr 
"teflfcatwiii or pm  ^h9:^ »iMS S^pw 
fa!S|pl#g jtH*-#- Ssdi^ stsd tiis pesstbSMtiy iW upsSfwiii is 
sp^ g of 110 (ng* !)• flif Ipwls is i<pi* e»«& teisf 
•totpfiag ip-sioi 23.0 -fl*© iaefees ©» tli®, g®«p* 
-fmp0m in tli« 0fmim  ^  ^ iniit&te m up&^mm 
aSsi**fel'effis Iswr wi©*!#! aa siisteraaB st^ aMoa &f @$mb0R •SMitoS'S 
S» ta» localities to fcr t© b® trm 
wteM tteF li^  
fh« feoi ^  th« #«sii »^ fiM e©llee%«i tvm i^ iar e»«k ecoaisiti 
caf 6S p@-r e«t wl»8l. 6 'fw ««it float wit« a^a.^  mS. 2€ prnf ©«i^  
miteiMfi«i C&tol®' 13)• Shi -aaS*! ®att«r m« ©e^ i®i -af' 
S-stoitHSS liiwa** ttsesflr aiMlif # iiis®e%i* smifisli# 
nfoaM  ^ i^ i«o©ii»t«s i»l fiA# 1» pl»t a»t«ri«l 'WW iiat«s^  
fjlaseslew ilpw ^ «i4 w^ yteitlflM fl«t. wmins. laH ClfSf) •r«^ at®i 
SMtt isweis ss f 10^  l^  "ll® «<Mmap ASser r®aeli@-(4 %hs M,^ Bfffe. 
p®'rt£ ia "lilts s# Ssanti^ y atwi Ifeipish* fli® t&®^  ffQiaim 
ly SBS S'MlWl' W®® l0B»®% in SI® •maiM ld.j||S6SS #af^ «g 
tfet mm%M  ^Ap4l smA Ai^ ttit« ClfiS) «spof%#d -«» y©i»g-iasf-4ii»» 
fmt mmm ^ Mmm. #«i m m%mQ&^mi&$L» i» l«Mi a. pf©*3p e€ fish 
ttefc jhai lA^ tidiBii. « aargB alt® fe»f«j?© sea^ # !©•• #ii« 
m M  t o  i ®  « f 3 . ^ ® « t  " w M t h  t e i  © ^ ^ s m r u s i #  f © l l « f e g  the ilmA t&i 
mft i^,mi^ ^A .^mA 'hmmmm '^ jjy Iton^telfe HBdBf' life# ti.9h ISTOjM. 
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OJ 00 
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FIG. a NUMBERS OF COMMON SHINERS COLLECTED PER TRAP-DAY IN SQUAW 
CREEK, MARCH 20, TO APRIL 29, 1954. 
m 
f&le 13.. ©f sta*ebs ©ait^ rtiig foed iteas and fearcsfefcapi' 
«e tot  ^voli»i e£ imA iMmm ef the camoa sMseT$ 
SfW eiwik# lfS3-i#w»iber, %9$k 
lo. esewlMi - # 
No, fi»h -> ti 
Bsnbep of stcafflg^ lm 
ooatMning iteiii 
j^re«tag@ 
total '^ i'WMi 
ftaiit material 
l^ atoRtiS 
Fllaisentous dig®® 
Urddesfelfl@<3 
la (9) 
(2) 
(1) 
6 
fmm 
S i  
l^ uatic n3®^ hs and larWi® 
(Dipterous liorvife®) 
T©ttdipedid®i 
(Epb«B0ropt®ra »|5»^ ) 
£|:dt0B^ ridae 
gt 
C3^ ) 
a 
m 
m 
Miat terrestil*!. 
Goleopt4^ m 
OadU3«ntifi«€ 
22 
(?) 
(3ii) 
$6 
0) 
m 
1 1 
OMgeslisliiNiS % fmm 
fi#& t 
tMiieitifSM w'ww^eff^mKUF'ww *'ap"wp w? m 
JuiPrgilr fOTMl^ OH W€I^ $T@<B» 
& 01^  ^til#- ecMott .#MwBr frm &t AprfjL imtil 
th» a«j% &i 'lay# iptafe «0Wie«i sfctiiMWi mm fiswi toll«el«4 ia tli® 
tj«p» m A|^ l tf, «i m %i?4i tS# IfS5*-
#a^ « #Mm(3p wg- mmk » l«i^ te S»0 Imt tli# l«?g®»fc 
»Hiiet«4 £wm Sf^ or ©«Mik isms 
m 
13, »4^ «^  togalig clewalit 
fh® Mpioatt sM»®f mB, the ao»l ifeairftei 0p@©iif.i ef 1» B^ m 
©»»k# ittjJtoir !»• % pltsmm aff««ies- iB tfe® aBftll«r »%»««» 
i# ©ipafcl# af aii^ tSaf to tiM <&«aglag «^diti©as 
M (Starrott, t9h$)m 
fto imi ^  %M Mgeouth sMwr i»»; j^»s%  ^
jiirfji^  mt^ it pibl* tf t&« fe«t i%«w £rm ^mmh @ottt«ats 
wsKtoii. fi» fiih ia i0pl«Bfe«r, I90h wm «po«©4 dt Miali 
Uaiteeto* iipi«3?©a® Mmm 'mai mfUr mmiliutM aaly * 
1^ 1 pBPl oi- Wm mom  ^.wsMbt mmmmd  ^-iMw' Ttm plmt mi^ rSM 
eioeSslasS titt t-h®' stetoash e@@6®a*s #isS.'tt84 WBtB ss© p«a3i. it n^ gM. i># 
«» Sta»®%t ClfIS-) tim4 ttia m^eim m i^Ud & 
STOf«i*^ e® f ©If 'SttS.sia®s%iwss ia &§ St* EMSBS Si"wir# liwa« 
f^ Jm. lyb* tlu»b®r of stcffiiachs containing food it«»8 aai fsiwatic# 
«af total TOluB® of food items of tht BMmrg 
iquswr Greek, Sepftg^ r| 19^ 14 
Jil^dL en Miii'Mii Ml* iS »» i3i ^ £lo* xi.|i^  ««» 
Mo. fi«te «B]^ y - Ha 
BmIssp of StOJMMKh# 
'0(«la|jilii^  lt«« 
.l^ i?©@3afe*ge «tf 
totiO. volwi 
ftiMni aatsfiia 1 k 
A t^i« »p»|:^ s and 
CMpterous larvae) 
Tendipe^ ds® 
Clfteerojjtera Kpftos) 
Iph®B»rldae 
li' 
m 
CD-
tf 
m 
m 
&ialt t»fi?e:»fc*4,i4 i»i®ot:f IS kf 
hf 35 
file iMa®3r ®|wi® is •Sipiw 0»tk ia the »l4d!L«  ^ *511® 
fl,«h att«te0 m m»mw& '%m^h ef. i#.lt iDSbt^ - 'ly tlie #iii Qi th® f4»l 
m mfwm0 l^ lli «tf' t*! %• of ihe awoii f®s«p (tif» ?)• 
lO' %S^ma.%h •hlm«w owi* 3»:t "»ii« 
iiitriltttiiaa 'luoa -^tsaiiaatlfflca seifl.® i«pl»s 
eoll»©%M fi» ttdt tati^ at«i ttet It IM a. twj f»wp lif® s i^m# 
%® 4itrtaiia%'tle®ui ••neadlt #i^ les celMeted iartsg tlit p>rloi B»Zf$ 
W$$ tlist  ^fisfe t»§ iiaAei #iiS 2««« l^«»gsi to elawit 0# 
WttMM tfe® l#aftli wsmge t«l to lM<§ims tim fisto ti» eitliiy a '^ 
elmss § « «gi «ls#s I aai a^ll iisk mwr ijataf b®l©i^ #d t© s®® clasf 
I Cf^ « 
Ittd Aiii#!' •- B'etaropi® latrrosla B&SM md QSmM. 
S» r«i m® Ito ®«0ai4 ms% -ifi^ eias of fi®ii te S(pw 
fMt Im 71#S fer .©Bii  ^all s«l»g lba% 
©^ 17 5.88 pu* cwit af ^  m%Qh -wbieli it mm 
p»mi^  -<mm; a, wSJte iii^ t'liit wagsi Mt not la. Iwpm watoeirs* 
fli» f®oi  ^^  sli£a®r mi «©i^ o»d «iiti»lj of {fali.# 
16). ML# »d sMfliw w@» dbiNirfti im mlmMm ts' 
Qm  ^m 'mx  ^m ApwH tf mA m l«fe® «« ai^ l® sf iagawt* fujtoes 
•mx& lietos3^ ?« iWM) la Qltaoi* 'tto a« ipwalng f5Ka 
til# aiidll®' fcy %s tl» l»«fc ef 
3S* i^«3 sMm^  • Motropls MlMt&mm Cte«i| 
fb® •fiB«i »M»®y m® « *•«»• in St«r «c^  m® 0©13«.efe«i 
•mly iwm smm ultli i»i silt Iw4te»# 
3.6a iteiOT « jgliegyittaig 
teiai^  aim«F' "mm in iipsw -Swffc aafl isif oaiiti®! 
$1 
4 0 1  NOV. 1954 
50-
Q 
LiJ 
cr 
3 
CD 
<t 
LJJ 
X C/) 
Li-
O 
cc 
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CD 
100-
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9. LENGTH-FREQUENCY DISTRIBUTION OF THE CENTRAL 
BIGMOUTH SHINER, SQUAW CREEK, NOVEMBER, 1954 
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m 
aHwee Mn. «'.i ani tm tSi imnr j. 
QmA, Smsi i-tf, wm 
fst«a'lti^ li ef flA la 
jjs i»l»# age elasi 
0 I 
lA I 
iS I 
i.»# 11 
 ^ i»f  ^
1.4 Si 
2.*f 11 
t.o S 
t.i 5 I 
t,.t, I n 
.t.3 8 
tA ? 
$ 
1.6 2 
t»f I 
fj t 
t.f 1 
r®g«3e€3j« tefeitat ps^«»ae® aad f®od hablti" mm baset ©n n awill waflwr 
<€ <i©ll««%i««# itoaw WW ftea a»« ia S^uw §i««k 
Hfitfe 'illt !»*%«• iidliy (3.01) »porl^  ^  te«si^  atawr i®haibS.is 
aai awai wimm tai Stari«l% Ci^ 8) mpow^d a laMtat 
for .faaft tiii feottiiii* 
m 
®f stcajachs ooatai^ teg i%mm a®i 
6  ^t©t«3. volisae of food 4t«® ia, tM r«4 i^ hiaerj, -Sipwr 
Cf»skjf BeptmibeTi 195h 
m* iiMk fsEwijMi •* ft 
'io» «pi|y -» 41 
Baiber of stcsBse&i 
itiR 
BiTOesliaPB oif 
t0tal mlvm 
A t^ie nymphs ®Rui Imnm 1$ A 
(iipterout (8) m) 
Tendipedidaie 
Ceratopogonidae (1) (Bepidopfcera lanrae) (It) 
Hialaenidae 
(Coleoptera larras) (3) a) 
(KLeooptera a^ pspha) (3) (3) 
ftBTomraldm 
Ih m (6) m 
(8) (m 
toJsmtifSjsi tf 38 
Si«f fo ,^ liibiti  ^«» ^wAmm i» i^ aw §m»k mm -raided, fim 
^emiA  ^aialt^  terroirteial, -immcts, fl$h rmsdm i«id 
M&tm» (ffitolt 17).  ^mmmili ©f aaiil lilt in tlii 0t«  ^w®tsts 
tiat #&t tn® "bdtt^  mwli of tl» Mm* 
1ft *• Wmp^ m^ notatus 
sptties m& f 0«ft te iMrnMt «mm vA.th sim%- Ijottca. i®i elemt 
Hater* fIw bliffiiia©®® 'slteeow wa aow iflNiaiiiit i» tli© «®831er st3?««i thm 
1» S^pasr laiiciaswi (19^} i&mA  ^ ih® Mm-feo&ai mmm m&m ataalaiife3j 
iM tb® Tkmm to m dsf»« i» ttoi «iaa.ler ati»«s. 
flm mmmb mntwiOm ©f Mm him^&m Mmcm' #ea.l«j%ei, tii BBptmflmx', 
19$k t^m §mA w§m  ^Md msd 4@briB witk oeeaiional 
fabit 17 • s#«a0tes f©M itsM mA p»mmt&g9 
o^tal wetlvm of fm& ia tim hmsw  ^mSsmm$ 
$^am Ofwte, If^  
16,# fiA • 167 
tfe# fJAii • 256 
mm&T of stmM&m BaiKssnta^  of 
total 
•Bwfe arttidal 
IteUlfitli'ied 
16 
{12) 
ih) 
n 
«• 
at) 
isssesS# t 1 
FJjli 1 t 
Saai i^ i M3,'% m 8^  
# Bit Mftwml 
mA aittlt t«i»i^ irtj,ilil. iwseti, M.nata0ae admcw m 
m m •myiatii® «ittisg -wgatatic®., ajrissl# aai 
Hsi iBimm ipaw. m^r m trm tbt lafe-^r 
pift s# lay wlil l»»l- ot' Aigwt l?tO| fm Gi©«wt and 
fcttasi# lf-0| IfctJift «i 6efoi»% If sis  ^ 03$ }• isiOLl, jti®®-. 
«f-4lMi-ps» Mrniteeit aiiaiewi- mm ia B»tm hawls in Sulf, 
jbi^ st «i that s^wisif had 0oirf!.Jto»d trroaf 8® 
•ai^ wiad pe,r3.«I eC tS®#. 
16» •wdmm Faji»i^ »l«i gygitljfcji lafla^ sfwi 
imWm  ^Mimew -was eeBaelwl f^ean ««ta« tto® 'Wtttf' "ws 
«®a «» fio* «f eammt iw sol t©o gi^ st* 'Of "IM# type ©e®3s» 
m 
spmem  ^md «Iy m a tmpmrny batis ia S«|ia» Gmsk  ^ Tim fa-bhtM mmm 
mm mom r^nxdm  ^ la paA § m€ 3 to iqttsar e»ek» F«ii- § «ii B 
had tilt bott«®- 'md. mm mem gia.tabl# »itat for tbe mimm 
til® miita'blj® #oiadi'll®tt8 to Qmt^ » 
fbi  ^©i^ t fa*l»»a e©ll®@t@d irm B^m 
Qm  ^ia 19$h -mm Tmm'^ W «^ ga^ e ffl®fet®r» 
Giflm (IfSf) ia Vist«ii» imad  ^p«r e«it of %'im f©oi «f  ^fatliiM 
rnsmm mm eos^&md ^  iu^ et Imrmm* Wb^b mM SsH (l^ S) S» 
mi- is OdLo ssi' %hm fatlwaa Kluaoir nas e«p0*i4 
IsfgitlT' rf :|4^ ® L^aAtei Mt also Jaelndii »ad: iMrwrn* 
mm e©ll«et«d ta sela® teOL# 
ia imeif. m4 .Jaipisi irttiaii «i s^ msixtg m&sm* 
Wtsife® mi ©iaA (19^2) «» bP6®i4ag 
ef tte fathead atew £rm X •Umm,0. ia^ at* fcrte® 
Clfjfti) ©batrffet timt sm® f aw.le f&WmaA. atoeir i«posi'l#t e^ t m lyti® gm 
»tf m It ©sisftsioia' fwn Msg-' 3^  %© Jwlf t|» 
lii3^ l3N6^ ?®qttsm0y iiJtidlfrtttieB# 1,#8 fai»<wws ecai«et®d 
twm. pmA Q m mrnA^T Z% Ifthat ttee p^ salalAoa i«« cirapo«©(i 
-fsm IIIASS C i^f* 1®)# Ag# dt netl® ®«pl©» edlleetei 
fr«t tiJdi# £t»li iaaiefttist  ^po^ l&U.m wm ®e^ ©®t€  ^
fht fiA 1««» thm t*! ii»li«8 total Itngtti, l»l«p»4 to &m el«»« 0 tl» 
im fiih mmr t«S isete® t® «§« ®las« !• 
l»riM ^ eii »s«lts 4a s»«#ssive^  ef• fish, 
»artsa,itr »t« a®<mg Malt fisl foll«li« tl® iprta^  'jipiwitag 
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FIG. 10. LENGTH-FREQUENCY DISTRIBUTION OF 
FATHEAD MINNOWS COLLECTED FROM 
POND C, NOVEMBER 20, 1954. 
R 
8 
1 1  I  
a  I  
I  
I  
3 
I I  I  
i t  
1 1  !  
I  
1 1 1  i  
I I  
f t  
% 
1  
I  
| i  
f  
i  I  
1 1  1 1  
I I  
I  
i 
I 
-3 «r "P o^v 
5 S B !SS« 
hH 0. 
¥ ^  
•f* • 
I t 
v*> sr 
s^ vn 
as 
P H» 
f i i  
"^ag*  
Hs a 
a| 
SB'S-
»gl 
! |  
t l  
S I I 
I  S g I f 
M  I 
I I 
fn. mmm m w fisi mmmim 
mm tl». tx-teiwi. ir«ilatiaft« ia ©Miitlsos 'in S^ pmr Gmek, It is 
t© b® i^ !@etei ti»t tti© fiA p^ sallatiott *131 A<»r .p?ta.t wlatioa £wm 
mmm %© mmm aad trm year to femr* ifiofiatims sm dlffietilt t© 
neafure, hewrwy,.. since it if to eceimMasle dt tli« 
flsk mmr miferntA s%mm 
1 »it®i of s«i»- ef appr^ taai#l7 t§ f»#t, »ii« Bad# «t 
l»teir«i!ls &«» Septmlieri, 19$h t# ftrolt* t© pfoftdi f-cws- ©ftlmatei of 
p^ 3«aAti©a 0haiii«« (fabl# If).» it -leis aefe posstbl© t© 
all fffcatifflas #ipk^ ly m ««sli sa^ Ujig «« c€ tbi^  popilati«» 
iaai©at@i, la tito tabl® wi^  l» wstflLi rf ilff«»ae©® at m® 
"weiem® atetioai# Statieiii S-IO, ifeteh pemiM & falrJy laifoM m&tim 
of stotw, •»» tlfiowPw sf«e4®3l Tli® poptilfittloii 
e'laa^ ® tts % tto© seiae fey Statimt 8-19 (Ti&Ik SO) aro 
mrf aJailar t© titei# ffeie .statiws o«feia»(ii* 
ftble#. If Mi g© t»#aKt m^ h •data as tfe« p8»®a%®gi of tbs s»tn® 
Mull la -Aieh meh s^ im 6f Hah «f IMt pswrniitf® t® »lat»d 
to the •abm^mm of tiie •waAmM sp®ei®i tt® ppolabill'ly of ©s^ ttsp® ia 
a »®iM fe«tt2. i# S2i«»ai»«i «» %tm afetsntime® •«? a ®|}«eie.f iaewft'i®!* Mm* 
mmr, tl» psreeat®^  is ptift&pi wmm elostJy i^ latt'd to the 4smm to -wMeh 
tlws «^ «i®:S ii ^ 3P®ad tlap«f»i#omt %!»• »»a S» avewtg® o^ ateh pwc 
s®4n® l««l (labl® a) gi"we» a i<«rtat diff«y®at pi^ taro of abaaiaae® g£ 
tl» •raaploas si»ei»»#^  tbm 'MfSmmmm is aoit illwlapited in-tfeis. 
0W@ of tlh® bigBOtttk «Bi i«d sM»r» %th sp«ei«# iwi?® t«k®» is the 
fabl® If Mto® hauls in m&h i^ Sas f:t^  ^mt tai:.«ft f«r .1^ 3. atatims# 
%i»S»ik^  Ssf^ r^, 195i?.-fceki 
»a 
Itifirwir 
1^  
Ap-,.. mf 
19$B 
ivm 
im If0 
Oct# 
1955 
mr^  
106 
If to n m m i m 
•Mgmiwtff.lt aMfim'** s© fl ' f| 8t m •A ' 100 m 
Bi€ shSwi* 56 m ft m. 81 47 100 $ 
35 18 3? if n tS 6f © 
'Ai^ ssf • $6 ©• .IS tf s k 0 § 
Kteite@w ^ 3XS!^  0 m w $> m # at »• f 
?s1tes^  •*taiww m. 6 li^  35 $f ki S3,  0 
ss 50 to 3t m 31 m If 100 S 
P r^ggy id,ys^ F m til 1^  n m m • M f© © 
12 12 0 If m s n fS m © 
k 0 11 8 18 QS t 0 0 0 
IbibB aMter 16 9 $ 10 m •s 3 B 0 
Qn-iTTtia^  H) SI %$- IS m 3 f S 33 0 
-daribBif 7 It t 18 6 f n 33 0 
S3 
I I 
I 
i  
% 
I  
3 
• JA 
• lA 
<S| H 
I  
H 
# 1  
.•JA 
0\ 
r4 I
S 
tt\ 
S 
Q O O O O O O O O O O O O  
| | ® ° | e | & S ° R R R  
8 e 8 - * g J 3 J 8 { 3 3 ® « " ^ S !  
S S » ® S S 3 « $ 3 ' " E J ° S  
lA S 
| S S 8 S S 8 S 8 ° 8 8 8  
| ® a S g d ( S 3 B S 8 S S 3 0  
« a s ° a ' ° d ^ ° s ! - ° 5 « s  
K ¥ ! E l 5 R a " 3 & ' ^ ° " ' a °  
s e ( s s ; ° ° s « a - » s a «  
I I f I I  
m 
»V0 a 
ri 
431A "MP 
8 .^ 
CK 
r-l 
yi- f 
«i§K J rt »»r4 
O r-i HUN IN I d Ov iH 
f 
I I rt 
• •UN 
m 
m 
:... ••* r* 
vs 
) Os i H 
ed. o ® o © o © o o © 
•M O  ^• 9  ^m rt 
d' o  ^  ^
£14 r4 
***• Jf' O O 
1BE% t<» _ 
 ^  ^ o vn <0 
fi\ r4  ^0% 0%' *• O "• • O H O  
 ^ -S 
• • •* • Os • * • 
o o o 
!». XfN 
o'- a  ^  ^
,H • H  Q'  • ©  ^ -J i  O O 
• m,  ^ m m n- •  ^ jg • 
o o o 
®«4' !| •C- o © 
-a o 
'If 
m 
Hy  ^  ^ O H -Sf H 
©I 0% 
• • « H' ©• 
Vi »sf 
« • O O' 
rt P*« 
• • • 
H O 
«st H • * O 
O N© 
• • • 
o- H 
H • O 
*o  ^
» • 
.ai O 
m 
®a o 
m © 
<!*N H 
• # 
O 0 
«n o 
» • 
o o 
<N 
...-•»»• 
» o 
O
W .S3 
• • # o o 
.« 
o 
* 
O' 
» » 
•* %>0 
m 
» o 
m 
o 
f*! t ' 
O 
<lk o J? o 
1 
O 6 
O 
•' o 
o 
o 
Od 
* o 
m  ^ .-a|, 
O • o 
"W\  ^
• • o 
o o 
O W\ -» 
• ' • ' • 
o o o 
O 
• lA • O
« • o o o o 
§4  ^
© <# M 
© !«» 
•M s 
•9 
I  I  
s  
f I I « 3 , 
•  1 ^ 1 5  1  
^ i I 1 I I 
S  I  I  I  
I  
I 1 I  !  
I  
1 
i 
s 
9 I I  
5 
I  
I  
S 
I  
! l  
«  J  ,  I  
i 
| l  a  ?  J  I  
I  
I  5  I  f  
i  I  I  
^  1  I  
i 
I 
i ! [ t |  
1 ^ 1  
I I I !  
i  
I  
1 
6 1 
I  I  
4 8. 
m 
S«pt^ r# W$S:  ^
' 'ISto m§ fSjrst ia twps in S^ » C»A m 
<My 13, 3.95I1 after tbs fleoi period «>f Jtii® 10-29, immmm ia 
"tot Mwteitti® i^mm .la AprUg i^ 5 wa® p«®t>ably mmlt 
 ^iqMimtwjgt AstiiA sps^KSsg Stts isaie® n&b dbtsdiwA Iwib 
iPifiort#' •« "fcha spsnESsg #at# fr« uroat iE e^At# tMt histgiiia-
im the' latte pert <sf The firit, high m%er period Jjb iii aofl 
mmr mtil lii» If' wlii<^  ©liBiimtet th« posslMlity ®f mmmsnt of th# 
Kimor tbt -pjiiite tal# 'tt© mmk^  fft® wtsm# t@T tl»: 
imm:mm .la tli® lilOTcteet® Maiw pefalatiw .in Aprils ifia?« »s% 
a^.tB« ia %im s^ pilatioa 1». •donfii, %9$$- haw «^a 
as»oeistt«i .with, tl» ht^  mter p&tioA ©f #««©' 3^ 21, 1900* 
fhm f aihtM aimcw was fmSrlj mmmi thwughcttt tte s1a% peirtoA* 
fls« imm&m ia tM p©fttlati#a ©# f«%li@ad ^ atosaw* ia WBS mm 
o^tetljlf dfi® tis 1^ ' appsaiwe# of- yew,f-6f«^ -f»«r fiito in ilie s®i» 
hauls« 
1mm pefttlAtie© ei^ k itofe« i» i©pt«b@^ i' Mi, Mmmhw, 
wm p?cfeia»,l|' thi mmM sf it »af j^ p«rai ma& p»sea«« of adtfairt^  
Wbitat mt t^iS' t4i»^  «f 'ti» -ytsir* l&s i^ pa«e»b i®eliii® ia Wb 
is .Itoelit 1956 is i^ ,il.eiuiijagt 'Piopt. of tli# ^ mMm "mm ppsbably tl», nowid 
Mtawa. Mortality ia tli« wlate mm&Mt- th« ma^ m of e!»ek cla&s 
itli»' "teal deeHiisd lii® wtiier ®f fisii aaptwiHii ia 'fehe fepapt 
ttt %rAl «<4 li.yj, 19!?5 tnewiaii d* to th® i^ «P»i^  M.p'atiim t£ 
tl» &mm ©iwto® irm ill# Skixrk MmT int# Qwmk mi iti tertbtttel®®#-
fl» po|»iilsti« wm^OmA at a lew* le«l miil ^ stobftp, 10$-* fht iw»t«r 
tettl .ia %lm ^ wmk ia tlit swm»T lf55 wa» l«r i»i ai^  lia-w wsultsi ia 
m 
snaeeess oi tlit wsmm* ffai • toereaM' te emek t^efo estteli l» 
•Oetdberi, lf0 mi « iwstilt «f ^  ItmmS. mt#p l«wl iM tl® e»«k nod ttoi 
eoac«Btmt4«. tsi %M ttsh ia raialBiaf mteif lewa* 
fim Wmsy mimm  ^p9^ 1*li©% atfsfr ia Sfwr Qi*t@kj 
mi aalslMaiHl •«! 4 I airly Itvtl mWl Ifc® 
tiii |ji#3»fts« i» st«m«TO3jL®'r pepiMtioe la April ttd Isf » If$5 aay 
imf# e^s, iw to fish e®n®8t®i ia t!» s®iM 
hauls, fMs ®p®tie» 4i i^ ©i^ iNa t® ia ftroh. femt t^a «»»• 'aot 
©caiotmliig  ^ int# Jm 'ipmr 0i«ek« Alth©tt^  isaijsf# 
0tsaw»«3ll«m- eotl«@ltd ta tl» limls 1<W| tla® i»al»rii of 
eh&mmlXmm im %!»• ^ ps i» ^ mk &M Apxil mm wmU M^r» 
flif. ©oek«»dttih »£iiw p^«i3,a.M« wm n«mw lms$ la S<$im 
ais %o fee #©• -AttMbmi tht hurfiMpj mssociatfi 
idtit eoniili.eeS' tai -ttw «iieeiifei«ti«» «f fish# 
fl» lilit® -fia^ y ppilation in Scpaw Qmmk mm -eoialttiwily oji^ l asi 
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mm mm ateaiaal i» tbi stews ia tie- spr4a.-g of tte |®ai» tetotg tfe® 
i^ irt»aa spm^ u^ag. m^ i. daptof aip^ iiia tl» sa^ r^ of iifeit® 
edll##l#4 ia trif« imsmmit 
t|» pop i l a M ®  4 m M m &  i &  ' M a m h $  W S $  f a s  a  
 ^notnil, m%m&l maiiilitj feriag tit Tibt cmtiawi Im 
isml. rf %im Aart.^  tlii l#fc» iprl^  .aM mmm aoatlit 
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aoi item a a«r i#« ewi* ^9 migixiA !«• Sem fisli wem 
md f rosea l5#twtea tli© two -caf i-et. 
utettr ©f 19$%S6 wm mmm mmm' iritetei? of ia 
it® m til® f-sh. 'fte» st»i« l»«n wdtte@4 t© 4s»l«fe««l peeli 
for &mw It aeB*to i»£m  ^ixmrn*^  faft i^ s® pmM mm elmsimA .«t inter-
is^ # %© -Bii- ffit®' ®f f'lfflfe* 
11^  Iw^  '200» &m 1.8 l»eh#» ef• -mter mm ®caipli®%®ly 
^&mn If tie is3Jil« eC Sfe$«ai>«r *hiefe »smllei, ia- -tip ititWMStic® of tl® 
fisfe pp#s®at is tlios# posli* &S' peolfi (20 t® 30 ineliet In iipttoi) 
(jiid not »#2M ifflrliig tiAat®? tet ttef mmtidmd no ^4©et^ l» 
(liwolfsA Isy ti® lattur of' Ifee«ib#i?« fisk «®3» 'Oteserwul 
m tk§ a^mm h&tim ©f' pmM at tMs it mi# ttirfe 
til® flife. p^w3.at4,©ii .ta asll csf' %1mm pm%& mm 
fli®. pml loemtti at StaMdM % 'wSsiaiatil life ,ftA iteljig ^©tii 
f®»i* HA *«ss» -©-eMtiitfalti at -Kbit pool da-ring -^ e i&emglit of 
1^3*^ # l!«fc tilts a ^mtimms ilm ©f 'm%#r wm WN#ttablifh«d ia. -te® 
efiwk in 19j^ tM fi.sk »««»€ 'eat &P tim pml (fabl# 23), 
fetr v&lwB tn@»iia®« .wsefe sprtof issd -^ s 1« iapoitaat Sji 
lag Sfaw 0»«k frm teA liv«f # fh» #i««k ©tafe a»-i liiit® 
aaAtr -•»«» immA %& h«® ii..gfi.t«!i fet© ^Sjpaw $r®«k foll«3sf -ffc# fiwrtfe 
tw© si»Qi« aigratfti Ija^o Sqp.aif Cw€  ^ S» th© 
sprixig to- i|««, Jf-tei* tl» wmmai M.gh p®itoi 2S-I^ , WSh) 
quilltoa^ «ai sil^T ttab« mm jammvA 1» hmimg 
apitoja tmm- tlii Ifewk tewer-# flity .»# latiS' 'ipeeS^# ^a»a. any 
also Mm m&mA i^ t»aa ta f«- .Malt wmm 
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fAM iish collected In four mim IjtoIu .»M« at 
jUaAioa  ^during drotight> Hovember-Ife®«A®ri lf53 «a»l 
after tl» drotight, Febiiiaryj 19$h 
Hoveaber SsMBibar Februa:w Febrmw 
21, ms 20, 19$h 22, im 
©»#k eifflfe m 7$ - i i 
M^ fflatlt sM»r 10 li 6 It 
»iim amfUii t I 
Or«r^ spott©i .Sttifi«k X .1 
Stwroaiff s 1 
-^^ t M tlsi ftwMi lai ffl«y 'hmrn Mgimt®i ^«lap«®» ffw, th® Slcmak 
mmw ®r mcmd iato i^ paar Sf««k i'mm. p«  ^feotdterteg Sfow Qmm tetng thi# 
la the ipeajng of Iflli m mp(tr»» Bigmtion of 
th® e<si3B©a «M»r ^ mm tort m 'wm^mm wm not 
ia tl» ©pfiiig of & 19$$  ^first M-ili m r^ p®'f4«l aeestri^ i IsW 
la tl®  ^ i^ riisf (|aa® iS^Slt W0$) mi my 'hmm "bem tIm remmm m 'np&§mm 
Mgrstim &i cmmon ®Ma,ew mm. wt ^»r»A la lf55« 
& t^ter pari rf F«bPBi0^ , tf0 mm m&timr mnmd thm «»ltli^  
of tim im mi mmr m4 mttr wm again pmwmt I® S^ ar Gmeik with the 
io^ pHoa (£ me «wa# ffeis 'mm «etiaB &£ §tmm that Mi not emtaia 
mt®r mi a»«.l«af mil® la Siusi h«i 13S«B fwwywi 
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tb® first sfwwimg atftaip% 19$Qh feat of repeated 
©^pWBiai by tM.» S|»ei®g mot ote®»rr©i tn Sqimt Qmek* 
fkm  ^ mt@r later ia tb© sosMtr wouM aff«at 
-U* Istt '^ w*» i» a mmmBTt Stairott (l^ ) immA tl» »e»t 
atod«l .si»«l®0 fisk' la letoe® !«»«,, ia©r® tli® lat« 
spsasaeM toir .«6«is te tlii Mgli mt»p lioaaOlj 
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t»fp|jag of t%e% In i»slat#4 p©tlt f aasi % o^ ifliw mism t!i® c»i& 
durtag flTOii m m sow®® ef ftili lost 
m 'ijpw §Tmkn itt im,®w% If A S^ wr ©ipiitk it# Mifep fcsailjsg 
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earlaadbr 'iBiiljie tfaos# tMs mt iBa«®»afe#d aai e«te5t#i# 
fM writar i*isfei©» %o 'Ma for Ms wggtsttais tii© tla® 
tlie si»% ma .t««ia0feii MI f« MM cs^ tlelssii is •^mpmAm "tts 
A^a^ei^ at is  ^ Patil tm Irrti^ tai tm imet infofaatiaa 
eans«»tiif Sspiw S»®Ie| W» ?.., tessy for «id to tl»i Msatifieati^ i «tf 
tqaatie togteisf Dr» Isrbla Mmr f» aM ta tl» MmtHlmttm 
of ths lamh»9 e©ll«ei«4| M* B» asitsbfi^ f iA© ti» •statiiti-
eal •goiOyiii wiiiiig Ir# €ls»3to8 #• MCssitaaiis© *tio ai&d 
-wAtmr eai»Sdii«teJy Sa "ttit iwi inittprttatiaa -of tii® iffeatiitieil 
total ^wl »p#. earl I'afffe.- aM %• &tlii tea®? ea 'iftieie laa  ^pmdi 0 ma 1 
iwf« ffeeir eoqpt^ tion rniA- cmmmOiig tl» hiirt>«7 -of 
tim ei»®l£ the ponto wrr® 
'fidj iJCT»irfe^ati©a wwM tefs %««a fes^ ibie withoot tli®- fiaaasiiA 
iid ftamishti By tise I®* •Q'm^mM.m tisto®ii®s .&®ea»h Btaitg •^ aaso»d 
tlm torn itste- C«s»«yfati«i e-c»4ssi«a aai tl» l&yhastil^  ^ioi«®® 
]^ s«»(gli fesMtut# ef Iiw» &tet© S©ia«^« 
Apxreeiatlm im m^mmA t© Wi314» &>|€, 6, F. SeMsh, 1. 3» Itoiegr, 
gnft S«®. %Br® fer -wsiatmcii Sji tte fl«M» 
